Abstract
samples from the deep abdominal flexor muscle taken and immediately frozen in liquid 81 nitrogen and subsequently stored at -80 ˚C. These samples were used for biochemical 82 analysis. 83
Biochemical analysis 84
Samples of frozen abdominal muscle (1 g) were weighed and homogenised on ice with 85 5 mL of chilled 0.6 M perchloric acid using an Ultra Turrax T25 homogeniser. The 86 homogenate was then centrifuged (Biofuge Fresco, Heraeus) at 16,000 g for 10 min at 4 ˚C 87
Muscle supernatants were used to determine ATP and its breakdown products, L-lactate and 88 arginine phosphate. 89
Adenosine 5'-triphosphate and its breakdown products -Nucleotide extracts were 90
prepared as described in Ryder (1985) . Adenosine 5'-triphosphate (ATP) and its breakdown 91 products (adenosine 5'-diphosphate (ADP), adenosine 5'-monophosphate (AMP), inosine 5'-92 monophosphate (IMP), inosine (HxR) and hypoxanthine (Hx)) were analysed using a SP8800 93 ternary HPLC pump coupled to a PDA detector (Thermo Finnigan) set to monitor at 254 nm. 94
Separations were carried out as described in Albalat et al. (2009 Hill et al. (1991) . 101
Briefly, 50 μl of muscle homogenate supernatants were added to tubes containing 50 μl of 102 NAD + (50 mM), 0.85 ml of hydrazine buffer (0.6 M hydrazine hydrate, 5.6 mM EDTA, 1 M 103 glycine; pH 9.5) and 1 Unit of lactate dehydrogenase (LDH, Sigma) and incubated for 2 h at 104 37 ˚C. Absorbance was measured at 340 nm on a spectrophotometer (Shimadzu, UV Mini 105 transport to the customer, and were opened at 24 hour intervals for mortality assessment. 120
Data analysis 121
Data from physiological analyses are reported as mean values ± standard error of mean 122 (SEM). Differences between groups were analysed by one-way analysis of variance 123 (ANOVA). Homogeneity of variance was tested using the Levene test. A Post Hoc or 124 multiple comparisons approach was then used to determine statistical differences between 125 samples. P-values lower than 0.05 were considered statistically significant. 126
Survival estimates were generated using the Kaplan-Meier analysis with 95% 127 confidence intervals, using Prism 6. Survival estimates between different vigour categories
Physiological Measures 131
The main nucleotide in the abdominal muscle of vigour categories A, B and C was ATP, 132 while in animals of category D the main nucleotide was AMP (Fig.1A) . Low concentrations 133 of IMP and HxR were found in both category A (0.11 and 0.002 µmol g -1 respectively) and 134 category B animals (0.28 and 0.048 µmol g -1 ) with significantly higher concentrations of both 135 these nucleotides found in both category C Nephrops (1.12 and 0.42 µmol g 
Mortality in simulated transport 144
Kaplan-Meier survival estimates showed a significant difference in survival probability 145 according to the different vigour categories (p<0.0001) (Fig. 2) . Category A had the lowest 146 mortality, followed by category B then category C. All of the category D Nephrops were dead 147 at the end of the first 24 hour period. After 48 hours the trend was the same, with lower 148 mortality estimates in category A. After 72 hours the trend was still the same, although all of 149 the category C Nephrops were dead at this time point. 
